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[57] ABSTRACT

An automatic sheet original handling device comprises
an original supporting member on which originals to be
conveyed to an exposure station are piled, an original
supporting glass plate for supporting the originals con-
veyed from the original supporting member for expo-
sure, original conveying means for conveying the origi-
nals from the original supporting member to the original
supporting glass plate, a reflecting plate having a conca-
vo-convex surface having an angle of inclination of 120°
or greater and provided as near as possible to the back
side of the original on the original supporting glass
plate, and an original receiving member in which the
originals conveyed and discharged from the original
supporting glass plate by the original conveying means
can be contained and piled.

. 6 Claims, 6 Drawing Figures
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AUTOMATIC SHEET ORIGINAL HANDLING
DEVICE

This is a continuation, of application Ser. No.
197,616, filed Oct. 19, 1980, now abandoned.
BACKGROUND OF THE INVENTION

1. Field of the Invention .
This invention relates to an automatlc sheet ongmal
handling device for automatically feeding originals

from an original laying table on which sheet originals

are piled through an original exposure station and dis-
charging the originals to an original receiving portion.

2. Description of the Prior Art = .

In such an automatic sheet original handlmg device
for automatlcally conveying sheet originals, particu-
larly in the case where thin originals are handled, a
white reflecting plate may be disposed on the back side
50 as to prevent the back side of the originals from being
copied, whereas this reflecting plate cannot be made
completely flat, but for example, in a device using"a
pawl as the means for positioning originals, a reﬂectmg
plate which is partly white at the fore end thereof is
disposed as near as possible to an original for the pur-
pose of preventing distortion of the original by the
stopper of the pawl and this leads to the formation of
concavo-convexity of the reflecting plate which in turn
leads to creation .of the shadow, of such concavo-
convexity. Further, if there is a gap between a.thin
original and a reflecting plate having a white back side,
the gap will form a shadow which will be copied on
copy paper. Still further, in a device which is provided
with an original detecting sensor, a sensor window for
passing light therethrough is formed in the white re-
flecting plate and if this window is left open, the win-
dow will be copied on ‘copy paper in case of a thin
original.

Also, in such an automatic sheet original handling
device for automatlcally conveying sheet originals
which is of the type in which, particularly in case of a
thin original, the original is stopped by the fore.end of
the pawl when the conveyance force is strong, the por-
tion of the leading end of the sheet original which bears

against the pawl is distorted to create image strain, To,

prevent this, various contrivances have been devised
such as stopping the original at a place short of the pawl
or once letting the original go beyond the pawl and then
returning it, whereas these have been inaccurate or
costly if accurate. On the other hand, if the conveyance
force is weakened, it will cause unsatisfactory discharge
in case of thick originals and this means a disadvantage
that the conveyance force cannot be weakened during
discharge.

SUMMARY OF THE INVENTION

It is a primary ob_]ect of the present invention to pro-
vide a novel automatic sheet original handling device
which overcomes the above-noted various disadvan-
tages. '

It is another object of the present invention to pro-
vide an automatic sheet original handling device which
prevents the influence of the white reflecting plate dis-
posed on the back side of the original in the original
exposure station or the creation of the shadow of the
sensor window. ‘ .

It is still another object of the present invention to
provide an automatic sheet original handling device
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which prevents the creation of a shadow on.copy paper
even in the case of thin originals.

It is yet another object of the present invention to
provide an automatic sheet original handling device in
which the pressure contact. between a. conveyor belt
and an original is adjusted during the arrival and the
discharge. of the original to effect stable feeding of the
ongmal :

It is a further object of the present invention to pro-
vide an automatic sheet original handlmg device which
is mexpenswe and which causes no image strain. .

The main construction which can achieve the above
objects-of the present invention is an automatic sheet
original handling device in which, on the back side of
the original in the original exposure station, a white
reflecting plate having a concavo-convex surface. is
disposed as near as possible to the surface of the original
and this reflecting plate is of such a shape that the
shadow . of the concavo-convexity thereof is not cre-
ated. ,

The other constructions of the ptesent mventlon will
become apparent from the following detailed descrip-
tion of embodiments of the invention taken in conjunc-
tion with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG.1isa cross-sectional view of an automatic sheet.
ongmal handling device to which the present invention
is apphcable o

FIG. 2 is a perspective view of the dev1ce .

FIG. 3 is a fragmentary sectional view showing the
conﬁguratlon of a reflecting plate.

FIG. 4 is a fragmentary sectional view ﬂlustratmg the
creation of shadow.

FIG. 5 is a fragmentary sectlonal view of a welght
control portlon

FIG. 6 is a diagram of a shutter control circuit. -

DESCRIPTION OF THE PREFERRED
EMBODIMENTS '

FIG lisa cross-sectional view showing one embodl-
ment of the automatic sheet original handling. device
according to the present invention. In FIG. 1, reference
numeral 1 designates a sheet original laying plate on
which sheet originals may be piled. In the shown exam-
ple, sheet originals 2 on the sheet original laying plate 1
are piled with their front surfaces facing downwardly,
and below the sheet original laying plate, an oscillating. .
plate 3 is disposed for vertical oscillation to make the
sheet originals 2 separable one by one. The oscillating
movement -may be transmitted by a cam or the like
fixedly provided on a separating shaft 6 which will later
be described. Forwardly of the sheet original laying
plate 1 inclined in the original feeding direction, there
are disposed a feed roller 4 for separating and feeding
the sheet originals one by one and a separating roller §
fixed to the separating shaft 6, and the feed roller 4 is

.controlled so as to be rotated in the original feeding

direction while the separating roiler § is controlled so as
to be rotated in the opposite direction, thereby prevent-
ing two or more originals 2 from being fed at a time. An

original fed by the feed roller 4 passes between con- . .

veyor rollers 7 and 8 and is conveyed thereby to an
exposure station 9. Above the exposure station 9, a
conveyor belt 10 is passed over rollers 11, 12, 13 and 14 .
in an, endless form and is movable around the rollers,
and the tension of the conveyor belt 10 is secured by
tension rollers 15 and 16. The conveyor belt 10 is in
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contact, for example, with the original supporting glass
17 of the exposure station 9, and the original 2 is con-
veyed while being held between the conveyor belt 10
and the original supporting glass 17. When the original
arrives at an adjustment position which is a predeter-
mined position for predetermined copying, the original
is once stopped by operation of a stopper 18 and the
conveyor belt 10 is also once stopped from moving
round.

Subsequently, the exposure scanning stroke of the
copying machine is effected and when'it is completed,
the conveyor belt 10 starts to move around again and
transports the original 2 on the exposure station. Ac-
cordingly, the original 2 passes between a -guide 19 and
the conveyor belt 10 and further between a roller 21 and
a guide 20 and between a roller 22 and the conveyOr
belt 10 and is discharged onto an ongmal recelvmg tray
23.

Now, the original 2-is conveyed while being held
between the conveyor belt 10 and the original support-
ing glass'17, and is detected by an original detecting
sensor located about 20' mm short of theé stopper 18.
This detecting sensor is providéd on a white reflecting
plate lying on the upper surface of the belt and the
white reflecting plate is formed with a {__]-shaped
window and if this window is left open and if the origi-
nal is a thin original or an original of high transmissiv-
ity, the <___]-shaped window will be copied on copy
paper. Therefore, according to the present invention, a
shutter for closing this window during exposure is pro-
vided: so that the: " ]-shaped window is not copied
on copy paper.

Reference is now had to FIG. 2 which is a perspec-
tive view of the internal mechanism of the embodiment
of the automatic sheet original handling device accord-
ing to the present invention. In FIG. 2, reference nu-
merals 24 and 25 designate the front side plate and: the
back side plate of the device. Rollers 11, 12 and 13 are
secured to roller shafts 26, 27 and 28, respectively, ro-
tatably mounted between the front side plate 24 and the
back side plate 25, and the endless conveyor belt 10 is
passed over these rollers. A white reflecting plate 29 is
disposed inside of the conveyor belt 10 and the surface

thereof facing the original supporting glass 17 is prefer-'

ably painted in white so that there is no impediment to
the original scanning and copying stroke of the copying
machine. A roller support 30 is rotatably mounted on a
support shaft 31 secured to the front side plate 24 and
the back side plate 25, and the roller 14 is rotatably
mounted on a roller shaft 32 mounted on one end of the

roller support 30 so that the conveyor belt 10'is moved'

around with its contact with the original supporting
glass 17 being sufficiently ensured by gravity. The con-

veyor belt 10 is desirably white. The tension roller 15is"

securely provided on a tension shaft 33 rotatably
mounted to the front side plate 24 and the back side
plate 25. The other tension roller 16 is designed such
that it can adjust the tension of the conveyor belt 10.
That is, a fixed plate 34 is fixedly mounted to the front

side plate 24 and the back side plate 25, and a tension’

support 36 having the tension roller 16 rotatably held on
one end thereof through a tension shaft 35 is movably
mounted on the fixed plate 34 by an adjust screw 37.

* An adust bar 38 for adjusting the distance between
the fixed plate 34 and the tension support 36 is mounted
on a part of the fixed plate 34 and the tension support 36.
Accordingly, adjustment of the tension of the conveyor
belt 10 may be accomplished by holding down the ad-
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just bar 38 to thereby impart a tension to the conveyor
belt 10 and turning the adjust screw 37 to thereby sepa-
rate the tension support 36 from the fixed plate 34. Both
of the tension rollers 15 and 16 are flanged on the oppo-
site sides thereof to prevent the conveyor roller 10 from
slipping off. Further, an intermediate front side plate 39
and an intermediate back side plate 40 pivotable so as to
be released from the front side plate 24 and the back side
plate 25 are provided inside of the front side plate 24
and the back side plate 25, respectively, and the guide
20 is secured thereto so that these are moved together.
At a position near the upper portion of the guide 20 and
capable of detecting the original, an abnormality detect-
ing sensor 41 is mounted to detect abnormal convey-
ance of the original. For example, the size of the origi-
nal is detected in advance by another sensor 41; (shown
in FIG: 1), that is, the leading end and the trailing end
of the original are detected to thereby detect the pas-
sage time thereof and, when the abnormiality detecting
sensor 411 has detected a passage time longer than said
passage time, the conveyance of the original may be
stopped and the restraint of the orxgmal may be re-
leased.

In such an automatic sheet original handling device,
the white reflecting plate 29 has a concavo-convex
surface so that it is as near as possible to the surface of
the original and according to the present invention, this
reflecting plate is formed into such a shape that the
shadow by the concavo-convexity is not created. FIG.
3 shows such a shape. As shown, the white reflectmg
plate 29 is embossed near the pawl to eliminate image
strain. However, such 4 shape will cause creation of a
shadow. Nevertheless, 'in the present invention, it has
been found that if the angle 8 of embossmg is 0=120°,
there is created no shadow.’ Also, even in an arrange-
ment wherein the white reflecting plate 29 is caulked to
provide a support shaft, creation of a shadow can be
prevented by selecting the angle 6’ of caulkmg to 120°
or greater

Thus, in the present invention, even if a white reflect-
ing plate having a concavo-convex surface is disposed -
on the back side of the original in the original exposure
station, the influence of the concavo-convex surface of
this reflecting plate can be eliminated to prevent a
shadow from being created on copy paper.

~Reference is now had to FIG. 4 to describe a case
where the transmissivity of the conveyor belt 10 is 0 and
a case where the transmissivity of the conveyor belt 10
is 40% or greater which has provided a preferable ex-
perimental result. If a completely parallel light is ob-
tained, it is evident that it has no relation to the trans-
missivity of the conveyor belt, but in the case of an
illuminating system such as a halogen lamp 80 as shown
wherein homogeneous exposure is provided by synthe-
sis, if there is a gap between the white reflecting plate 29
and the belt 10, a shadow will be inevitably created at
portions indicated by 81, 82 when the transmissivity is 0.
Therefore, when the transmissivity of the belt is in-
creased to provide a transparent belt, there is created no
shadow. However, from various limitations, a transpar-
ent belt is difficult to use and therefore, when an experi-
ment has been carried out as to what degree of transmis-
sivity of the belt is suitable, it has been found that a
shadow is not liable to occur for the transmissivity of
40% or greater.

Reference is not had to FIG. 5 to describe a mecha-
nism which does not operate when an original is di-
rected to a stop position but operates to urge an original
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against the conveyor belt to thereby increase the con-
veying force only when the original is discharged after
exposed. In the example shown in FIG. 5, means for
urging the original against the conveyor belt comprises
a weight roller 14 which is controlled by a plunger 70.
In this construction, the weight roller 14 is supported on
a roller shaft 32 mounted on one end of a roller support
30, which is engaged with a driver 74 mounted on a
support shaft 31. There is provided a driving plate 72
mounted on the plunger link 71 of the plunger 70.

When paper is being discharged, the mechanism as-
sumes the position shown in FIG. 5 wherein the plunger
70 is in its attracting condition and the plunger link 71
moves rightwardly to rotate the driving plate 72 clock-
wisely and the driver 74 supported on the shaft 31 is
rotated counterclockwisely, so that the weight becomes
free to be exerted. During paper feed, the mechanism
acts reversely and the weight becomes inactive.

As described above, the present invention does not
operate when an original is directed to the stop position,
but it increases the conveyance force only when the
original is discharged after the exposure thereof and
therefore, even when thin originals are handled, there is
created no image strain of the leading end of a sheet
original and also, during the discharge of thick origi-
nals, a sufficiently great conveyance force is provided
to ensure stable feeding of both thin originals and thick
originals.

Reference is now had to FIG. 6 to describe a control
circuit for a shutter which covers the sensor window.
The control of this shutter can be considered with re-
spect to the book mode, namely, the case where copy-
ing is effected with an original placed on the original
supporting table, and the sheet mode, namely, the case
where copying is effected while sheet originals are
automatically fed. In FIG. 6, Qa designates a transistor,
Ra denotes a resistor, Da designates a diode, ZDa de-
notes a Zener diode, and SLa designates a shutter sole-
noid. In the book mode, the mode signal ADFM of
ADF is “H” and therefore, a transistor Qa200 is turned
on, a transistor Qa201 is turned off, a shutter solenoid
SLa2 becomes deenergized and the shutter is closed.

The mode signal of ADF refers to the ADF mode
condition, namely, the sheet mode condition, if ADFM
is High, and ADFM shows the reverse logic condition
of ADFM, that is, ADFM shows the Low condition if
ADFM is High. That is, it is the sheet mode condition.

Next, consider the ADF mode, namely, the case
where the switch of ADF is on and the original illumi-
nating Jamp is not turned on. Since the mode signal
ADFM of ADF is “L,” the transistor Qa200 is on, and
since a lamp-on signal IEXP for the power source regu-
lator of the body is “L”, transistor Qa202 is turned off
and transistor Qa201 is turned on and accordingly, the
shutter solenoid SLa2 becomes energized and thus, the
shutter is opened. When the original illuminating lamp
is turned on in the ADF mode, the transistor Q,200 is
turned off because the ADF mode signal ADFM is “L”,
and transistor Qa205 is turned on and transistor Qa204 is
turned off because the power source regulator IEXP is
“H”. At this time, a capacitor Ca200 starts to be
charged, transistor Qa203 is turned off, transistor Qa202
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is turned on, and transistor Qa201 is turned off, so that
shutter solenoid SLa2 becomes deenergized and the
shutter is closed. When about 0.8 second elapses, the
base potential of transistor Qa203 becomes “H” due to
the charging and transistor Qa202 is turned off and
transistor Qa201 is turned on, so that shutter solenoid
SLa2 becomes energized and the shutter is opened.

According to the present invention, as has been de-
scribed above, the window formed in the white reflect-
ing plate disposed on the back side of the original in the
original exposure station is covered by the shutter when
required and thus, the shadow of this window is pre-
vented from being copied on copy paper.

What we claim is:

1. An automatic sheet original handling device, com-
prising:

an orginal placing member for placing thereon a sheet
original to be fed to an exposure station;

a transparent plate for carrying the original fed from
said original placing member;

feeding means for feeding the original from said origi-
nal placing member to said transparent plate;

stopper means adapted to be contacted by the leading
edge of the original fed by said feeding means for
thus stopping the original at a predetermined posi-
tion on said transparent plate;

a reflecting plate constructed and arranged with a
portion projecting at an angle which is not less than
120°, as viewed from the stopper means side,
toward said transparent plate only at a position
adjacent to and upstream of said stopper means
with respect to the direction of original movement
for minimizing the clearance between said trans-
parent and reflecting plates only at such position to
avoid deformation of the leading edge of the origi-
nal; and

a receiving member for receiving the sheet originals
discharged from said transparent plate.

2. An automatic sheet original handling device ac-
cording to claim 1, further comprising urging means
inoperative when an original is directed to the stop
position on said transparent plate and which urges an
original against said original feeding means to increase
the conveyance force when the original is discharged
into said receiving member after exposure.

3. An automatic sheet original handling device- ac-
cording to claim 2, wherein said urging means is a
weight roller.

4. An automatic sheet original handling device ac-
cording to claim 1, wherein said feeding means includes
a conveyor belt, and said conveyor belt is transmissive
so that no shadow due to its thickness is created.

$. An automatic sheet original handling device ac-
cording to claim 1, wherein said stopper means includes
an original stopping pawl adapted to be released imme-
diately after the stoppage of said original feeding means.

6. An automatic sheet original handling device ac-
cording to claim 1, wherein said reflecting plate is
formed with a sensor window, and a shutter member
provided in said window for covering said sensor win-

dow when necessary.
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